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(54) SYSTEM FOR DIAGNOSING ORTHOPEDIC DISEASE 

(57) Abstract: 

PURPOSE: A system for diagnosing an orthopedic 
disease is provided to diagnose an orthopedic 
disease by taking photographs of the three- 
dimensional body exercise. A photogrammetric 
method is used in diagnosing the three-dimensional 
body exercise. The three-mensional coordinate value 
of a reflective maker is measured by the three 
infrared CCD cameras. 

CONSTITUTION: A system for diagnosing an 
orthopedic disease includes a vision component 
hardware, an A/D converter, a CPU and a monitor. The three-dimensional photographs of the body 
movement is taken by chasing a reflex marker and therefor many CCD cameras are installed and these 
CCD cameras are connected to a vision component hardware, an A/D converter which converts the reflex 
signals and a CPU. A monitor compares the signal with the stored data and expresses the symptoms 
result. And the spatial resolution, which chases the reflex marker attached to the body, is 1:1.048,576 for 
the each CCD camera and the maximum number of the reflex marker, which is simultaneously chased by 
the CCD camera, is about 50. This diagnosis system made the accurate diagnosis of the disease with only 
a few equipments within a short time possible. 
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#£H"- fgofEfS 205# 18022 
M^^M SiSi 1 CH°|£§ 41SJXI ^Jaohnl-S 3-209 


(74) cHE|°! 








(54) °!*l|2| 3*r£! * 





(Range of Motion) M1cH|Ai HthiS. SH£}£|fc 7|S^# #^^3 aja| £ ^01 O|t0| <£0\x\^ S^l^ 

Eh^S ^ 5i*l& 3*m §§f #?|3l0i Ss^2|2^ SElSffe SEKM^Hoil £h°f £jo^, 

s oi^/4*J ^ a (Photogrammetric Method)# M^W 2lM\9] SEfe 3*r£! S§S * 51 

feAl^as ^2|Aj W aj =^S(mfrared CCD Camera) 3cH§ sl^^al Hs)|gjo|| Sl^eHS 

dHgsfoi o|*||o| ^#^.^o|| -BSol-oi ^-Sj-Ejol alfe "I A^sj (Reflective Marker) 2| 3*r€! 
n £1-2. gA^-yx^i °sch| m-al- -y<M?JSS (Trace) °KH a|^o|| cc|-b ^ ^«s| # 

w gsjojS S.^^o)| ctfaK gJ^s|o| x^o||Ai Sj^s+a a»s| §lf*l£i £!tr# 7r^WI Xo\c[. 

CUSS. 
5E1 

£ 1B & ^Sfil 5!E.^l^ao)l cJlth 3*ll =?-gS., 

5. 2fe & aS2| *^U# 5+ a gj^ ^^c||o|eH# 3 = 7(. ai^U (Expert System)© o|gSfo| d)|o|e-1ij||o|^s 

£ 3-& & ^92) 51E[a|^H2| A^^EHS 7H^fSj°S i-rEhtH a[a|£, 
£4^g «r<y°| A|^g)o)| o|?1 *!E}fi| S2t§f 14EKJ! *rS0|cK 



(51) Int. CI. 
A61B 5/00 
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S S-ge SJ*H|2] 3*rS fit Stasia S€r« S^sfe ^swi^ at*u& a 

2|# iMSr^ 1! £WS Stith Bl 2KjJ^?|°J % SSS^I (Range of Motion) 4|ol|Al 

U?Hgs sHif£|& 7|§£§# ^xhs^oig ^A|s.s§^ oimi Soix|fe §#?ga| E|o|e|* S^e! 3°^ cfl 

oil 5j 0 |cK 

^ajol(X-Ray). *PiaS»SS«l<MRI) Sf ErSir3&b|(CT)7|- a»s|jI Si°>4 ^7| el*s| S 

x|A|a ^E||o||Ai #g 9 £q1s StU »2£*| S§# « m &°H# *ais|fc fll^HS s*rfi- 4 

CHINCH sj*#xfs>| §^ =^#^S| am«JS£ 4= Sife o^©W jy©^, ~ S 

««|, SJ*°| gijoje sj^al WE & (Flexibility)^ &SL(Strength)7|- ^tr£! ^(Muscle 

Activity) ° 5 MeM^I o|BH*h *j^£| 3*rS! #^gJ# ^ §-u|iEr gxHtfW 
39a!- ^e||o|cf. 

sj-g gEHoil THleil! *l|#°] affl-S-*lSH|£ £W« SEr& nH 15 ^lUS-l (Range of 

Motion) ?H^o| &#°£M| <H(C|a a»o|| q|8H Qif*4°! 3*r«MI 4 ^3*1 
oil cHtt AflUtt atfol 7i2| I7^e! S*IISo| 2l2ic r . 

sy| £ | MSS-^S-«|2| Spoilt S§|of o|e-| t^|2-| §B r *rS*1 gat sfa°£S, ^ 

h|# 9l*|-o| H|iasj as las ohfe s-rts| aiiepr Sfctoll ^fi^lfe *IZlo| StiI^ch 

SKH= XU|?J foj CH?|£S ^7|| 0|2h Ci^CH ^b|2) is Sth# 

S§2l^f S^fsi S!£S4 3! 3cn#a|*|o|| cH^aiasie! ^§7|^# o^s|2 5!Eiw S 4 



= 7 |-°£ § Sfe 2 ^o|| CF^°| ?|-D)|Bf# 0|S©^ 2|^0||AH ^ 5|£D||0|ef^ d|jaSF 

x\<E±m =r °j^i2i 3^i-&! s§f #n©i-oi g^2i nfsi u&s a^fe ^issfe ^°i c k 

«gj-D|o| o| ^^Hlf°| ^S^S TJti^S. SSfoWl S Eitm o^ei SEl -yb|# 

Ai?i ^*i^7j°i 4= stifc §§§ tssfoi §g2i^*i m&m a^sht s^i^n 

0|e-| si- s-sng g-^jspl ?|°!- & If-iJ-E, °i^A^^if^(Photogrammetric Method)© Af-g-ol-Oj sj^ ££ 

fe g^oj 3 ^°j *S1J- 4 a|^H« ^*|S&, ^2|Aj ilU (Infrared CCD Camera) ?W\*\ 3 

PIS £|^§a| He)|°lo|| S|Si^-Efls uD^sfoi £J*l|a| Slr¥?|ol| °*tsq°1 &M3m (Reflective 

Marker)2| 3*m ^2 ^SSW, a ^fi Si« gAjcH^a| g#o|| ctfaf ^A|e>o S *£|(Trace)Sr 

0i A|e>o|| t4# 2* E.^§\ti°i\ apt, g]^£J *r«o)l^ *1^2r3 ^€h2| Stf^ 
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0 |sK g ^Sfi|-eJ*l|2| 3*rS §#* tssfo^ a|B^ g&* J! c J«te S^£3* S^SW 

ei-g ci*2 r i>ch 

£ ]° g ^go| A|^iJ ?^!£0|ZI, £ 2fe S *1^U& 2*9 ^H3|0|EH-& SS71 A|^H(Expert 

System )# o|««KH H|o|ejnflo|^S ^Sfe ^ErfcH «^a| Stroll *SfS 

^s|oW oj*t|2| gsjojg 3*rS°S c[^s\ cCD9M*m 01 ^Hmsfe Vision^&g- 

si^om g^st gesfe a/despism- cpu°ii *a=,<H »gg *i»s dioieHsf auas r oi 

i-JeWlfc T^slcH suck 

av 7 | A/DBtPloilte eJ«|a| eassi- gaieiS* #a|o|| at tjuj^os ^3©K*I tJS^t a*o| °i 

3sU, CPUOtlt og^AJSL* 7|21 XHS«fe #£?JO|| CH|0|Ei# £>* ^ Sit 2 I°°I S 

£3 £g ^go| a^^e|1# ?H^°S i4EMcH 2!°a, ?Jfl|2| a»¥flo|| c^a| «rA^»§ 

CCD?^|aWI a|*H WAmajsl #*1S* ^^s^ a g£,4J£» CPU°I| MMKH t||o|eHfaj h| jas r 

oi *!£[* SWI ^o|c^ 

£p| A|^gjcH|Ai oj*l|o)| «}A r ss}* g?J sD^S.(Spatial Resolution)^- z^^l CCD ?rDflsM 

V\^\o\ af 1:1 ,048,576(^3^21 3*11 Pixel *!o| u|-l^ is\c\. 

0|-b 1 024X by 1 ,024Y S r Q tl| -fer5.<HI -M a|?_|- sH ^(Temporal Resolution)?! 100 Images per Second* ^S. 

5 Sfe ^0|cH, SZ>SH#£ 1:1.048,576* ^3 ^(Performance Target) o|4ffe iei#°INS| ^S^^ 
S^o||AH BjAfswi ttH ±0.3%2| *g SUE* ite!S r 7| ^S-o|cK 

°l*||°| 4)^**1 14 S^Yfl #21 2#* Srfe a«r¥fl<>ll ^SfS|CH CCD?r0flBrO|| 2]SH *a|o]| 

«K^a«lsi 3jci§! *l*K>i & «fM5^s| fixioii ch»«sl» aajoi 

(Gray Scaled 3^ 3- o| SMS o|««KH JE«<s| gHSl£>i **!£&* ««WI« «■ 

olffli zj 5|'i(Pixel)2| ^tellol efliKGray Level)* o|gsioi e|jimo||A| ^|o^ Jl^(Marker2| Imaged 
Atl^sfe Sub-Pixel ^SS A^3ha| a|^u°| feS ^ 2i« c r- 

°l*l|o)| Y*tS ShAlfi^sl 3*r§! ^S^I*IS iSS^ CCD?lD||Bl^ "IHS- ±n<£ (Noninterlaced 

Scanning)^* M&*W g# **§a| 2.xl# ^-^fh ^ Sife «JSei^(Pixel Twinkle)* ^|*^^. 

6 #^2| SE-^l^a* o|#S(-oi oj^|o| 3 ^ °f§ cih cj#2l z>e S*l* ?|&°a 
(7H 5f2fi9 (Calibration); 

o| S .||o| a S «o|oi| cH& a^sW ^Ihl! ^ *|g^(Test Jig)S a\&*y<X M% 

tTi-71 est} *§cH^ S^oi|Ai *gst°J Vision £fH74|2 r 4I*|2| gi°J ^5rS7)|# fiS «H# ^ XJ£^ «W. 

(uj-) s*^^ (Marker Identification); 

z|^o| u|-Alssio)| cHff 21^&i2(ID)^Oi£|- U-wll 3*rS *I|°J S§ ^H£|# (3-Dimensional Chain Coding 
Algorithm)* o|*»K* a^2| 0|** « 3*1S ^^(3-D Trace) 7|^* ^a|=l71| 

(cl) c^|o|E^ Sj^-(Data Acquisition); 

MS 3 7|£ ^JETlloll elAlHSiSl ^1*1 £fH ^* «l^trC+. 
(BH °l*||sl^2| 3ArS *# 5E^SK 

A|?J°| gslOll &.U1S£|°| ?|*| 0|*ff* 7|^5l27«a £^Sl ftCj. 

(OH 2!*U*i^ ^ 2t*# 5! ?ia*#if 711^: 
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u*aM ^}7|2t 5!E.^I^Uo|| SWSS *|£it!# ^©hfe- ?r°(|aKlnfrared CCD 

Camera)*! e«o|6|# 3L*MCapture)SPI fl«B a#(Module)2K 3E*r& 3|0|e|# u|e|2. DflH£| 

(Video Memory)^ *l&8rfc aga*. u|c|£ o)|Haim°| q|o|EHg 2^££ ^I^IB 
(Digital Signal Processing)^ #a| £#(Sub-Module) *«*l *fl^S Vision a|^h ^HM91]o(o|| 
°]t:[Q\ S#e^ §5t°S ^SScK 

g. A|^ijo||AHfe A^xh°| £jfi.cH| 2|8H SQS£(Electromyography)2f, s r §*l*ie(Force Plate)#2] ^§ 

5 S£(Option)°S JHISel-cK 

£4 ^g ^@o| Al^HOI °\$} 5IE[S| SBrSw M^rtH Zi2.£.*\, 3*r£! ^Ss^l S u l 51 

ygiRSi «sK>f 5-hotl ah sh=$|oio|| a|£ sn^£* r * ^»r ftc*. 

a^ 7 | 5u|3 r §« 74*1 &u| ID.S^SO| *|H(Jig)2| SrS« ©fe 3*r£ SEHS| l§f H^lgjS ftxW 

fl» chis oj^oii f|x|A|?|2. «xtfi| xicMa^cxi cc ^ ? ^|a|. g SS | £|3 U JS°S 2 

o|o| ^g^o^oti 2|sH 3CH2| ?ma\?l 2§§ Hs||gJ£| £§ fiSi <g&m^7W 01Y# Er'Emoi "°4rti 3 
^o]|fc c r g eMIS 5! 3 =14=- yffl "oW£»i!iS S^oii^- o|S tW£ ^?|£|o( sisal *H=£§ *WI 1! 

o|oW 3^gj a§§ oj^d||o|e-|« Sj^sm Sc«5]H £M ^s|oi| cr+a|. $|^^| 

*|o|| 7 Jt}^s| yAl25(m# ^SfSKn WAj2S|a| S*r^ #eHS ga« r o| »*HH| &Wa*l2| 

3*m d||0|e+S gl-A r jES|s| i^&!S(ID) ^0^0)1 a|°J- ^S^g Sr^. 

o S a|t_k»| c|)*l- auhssjal 3*m &§2=me #^1-21 ^^l^! -l^^loil m& 3^§! fll 

w ^A^sfeDll, o|tiH g^-^ S| ffSAj, ^ 2.^EH(Euler), «a|-o|^ M (Brayant), 

L-^(Screw) 51 ?r^2|(Cardan angle)#a| «xha| aj^aj ^£^H# 

^ £a ^ nj ^ 7 ^ £ 2j. Aj7^s# sens ^^soii ma 3*1-31 m^&^i. 

>-a§ sjgohoi «xhs| #^2| -yziSH^ eSSU €.^£| ^^S£o)| cifah 3J «|«HI 
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CT/MRI/X-Ray &-S- #3 



bflsj A*S(L1, li, L3. L4. L5)3f -a^#(Sl)^ fl*H 67l|s1 ^>fi3& ^ 



ja.^ e-M e*ls. -aw^ 









«!+«■ ©3*] $333-* a« 3-8- 





2.<S3 ^Tflt- *3l 34> ^ -il^** 
$3^. Ji.^ tftfl^fl-. "5 





3 




















<8 



- e#s. -as. 



*M 
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€^ ^ 35- W$ 

CT/MRI/X-Ray ^ \ 



im ^mci-a), ***(T1, T2), «JAU£.a|£ 



33- ^-e e^s. -aa* ^3**7i q«H - s^ 3 * 



&*<8^# 3*« 1133** 3-8- 



s. ^7)^ ^-3*H ^HJzfS 

E.S 1°1H5*M 3 5:-^) 



34- 3*>« £S^H§*1 



3^ 1 «af 



»B, E3g& ^-gsh #eJie] 2j*flS-g ^-MS-ul VICON, QUALISYS, SELSPOT, WATSMART) 

o|^|'^WS^^ ^Ofl (Xl-S L-fEfuH o|IHH o|cf. 



[M3] 
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• 


MEDISYS 


VICON 


ATT AI TCVC 




WAT^MART 


Rp^nlntion 


1024X1024 


10Z4X 1UZ4 


1UZ4 x 1UZ4l 


pen TVnp 


r UJ 1 Y UKS — 


Accuracy 


±0-3% 


±0.3% 




— u . o*> 


+ 0 3ft 


Marker 


Passive 


Passive 


Passive 


Active 


Act ive 






Verv Hich 


Verv Hi eh 


Hirii 


Hi eh 


kOSL 

system opace 


Small 




Larcre 


Medium 


Larce 




& 


n 


m 


























Biff* 




^(Segment 
Translation/Rotati 
or)") 




Jhtr 

m 








Database 








7^*1 





1 . Marker^- Passive TypeO| Active Type(LED SP)S.c|- 



2. PSD Type : Position Sensing Device 

aotiAH ^oi£it dfsf ^o| 3*^ aitwfc ?\&<x flow ^^-i Eh£*i a*i 

(Marker)al 3*rS H*\ (Trajectory) tt« 3So| 7*«M. & *H#S *|^(Spine)2| (Vertebral 

Body)2f itfi Y&s| g?J^2| 4£« g*! SJ SIS £Sif°sL 5?i& ^ Sft**|2| S£§ 

g«t*M| » 4= 81® of, «*MM 5!£§ flfi 5h*l«l o|#&o| e^ x||$o|| u|«|| flolM^ S/W 

oi life chio|e^|oi^# xiissh ^*i aaoi sufem & age *s 7H^| ? Ais^h sag 

#tr1!§!°t| *!E}7|#Bl °}^ojoi| cue sj^S-g-ifsl aj^S»^2| &?||o|| **HX 

aasdioiBimoi^ ?«foi ^na otigoiss. 013 tt *«on aw b^am*^ *ri£!s 7Kick 

2 M|S*|a(Network)a °J1S°^, ^Ml 2|S7|fih Si ^^7|5f #aM°I a^a^o| 

o| qoiBie qiolEHUflol^ S-M-jaNoil ^|A|ao a dloiMmiol^ 9tt DHo|eHm|o|>so)| ths 

s-io) 2Jfe S^oj uj gfx^J^ d||o|eH2| u|ja ^-^o|oi «|£|oi^# ethS" ^ SI7II S^K 

o|DR, q|o|Eim|o|^ &^{«E^|Aife A^sx^s| e«o|e|« a iJ^^oi aai «w<* a«»e«i»tai 01 

oieje & ai^hs ^u(| o )s ^ So1 | sum s^oi SJ 4:HS?l|cH# ^o|sf£i nFt!^ 

(H »u|a| Sf^i ^4:£fA|a 4= Stl31, ^£e| ^(Calibration Tool-Kit)S 0|#S^ g-b|s| ^*|a| a[ 

§*?7f it^ si£E^ -M^i§°sAi si£7i«si ^«oi tnei *mmn & H I« 

o|§«W«-J ^ 5U7II S|CH 9u| oF#^ S^£2| ^d|2| S^I^S 

fe^^5Hfe^o|cK 



& ttSai ^l^iiai S^£0|| SllCHAi, g qxhfldmaoe Grid Plane)&l «H^r£# 1 .024X by 1 ,024Y z|*KGrid) 
« aF»«KH §S2| A|^iJ § S|na| SH^S# 5>^°1. 0|2f »»B ^S(Non-Pixel-Twinkle) *H^I 

8H4 5*1 eJS^(Sensor Stability)^ S!«l|s| §^2! S#(Dynamic Motion)* *S«PI<HI »»» *l 

cH 100Hza| d|o|Ei £|4=#(Data Sampling Rate)# «HS«W S^e| (Time-Based Motion 
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Trajectory)* '^S» «* 91°<H, "^|0|eH am ^(Data Sampling Duration)ol| s|» £o|7| f| 

8HH 'S^WEi (Electronic Shutter)' a|^H# Xg««M o||o|e] §°J°S.AH 251 ( Marker) 2j S 

Atij gjg sjAvs. sj^s^ji, jE^imal gS*l(Centroid) ntis\ S«hSE.S *M-# 

S a^2j A|>ig|# 0|gSKM §-MH£alS# SSJ-fWI XiojA-|, el«fl S-^ 5Sai(Human Spine 

Motion Analysis Program)*! miB 2\*W *7| ^ * SMI A«» ^ Sl£^ (Graphical 

User Interface) ?g*KH Ai^tyg §fS afl Il^aiSS ^ysifc sjga| MS (calibration)^, 

(Identification) 5! e||o|b| S|^(Data Collection) £a| afSo|| cfltt «*W x^^S ttelgofl *a|«h*1, 

fi£| agoj g^- S£ o| »S!(Tool-Kit)S *3«KN A»^7|- £3*1 SSf *r 9X^m M±m «!■ 

5£sv g. A|^as £i*tl *i^-^^a| ^£ SJ 7t*£Sf »S Stf^£j SJ# Afg*>°| =-&|o(| a} 

sf aj^sI Til*!* - oj£s sfe a^(Module)# Si*3. & A|^fyo| 2S zi|SS £!* ^ *floi| 

oj o| o] HSA|?|fe 2f27il(Body Fixed Coordinate)^ 7|$ £*2*l (Reference Coordinate) 2)- a| 

a aw aishoi gs§§ §J TflSS *r SUfc a## *!*lsK>i A>*a|«l ZJB«M| « 

itS 4 s 5U£^ SrSJ^K 

^|°| sig^ ci#cH °!*«Sj^2) SI SIS S^^2r 5S£ S22I S&^IS » ^ Si 

?1| 413*1-01 SEKHI Eil # t 5U£^ ^a^fij fi^o|| a*ef 51 2X x 51 2Y, 

740X x 680Y, 1024X x 1024Y §s| cfr»» A^s| 3>£ CCD ?r£H|BrS S^ISHsL EliSKH ^ff 

^ Si£s ^7)|sk>|| ttfBf s€rS# S=S=I^I » ^0|c r . 



o|2(. ^s. g. ^go| xjaui^ue 5= s 3 ^ §s| gg2|^sj »*1S n 8H9=lfe 7|££^# 

^ss.^ ofe 3fs«>ii ^*r a i oi#si-oi si^oiiAi ? -ysa ssciioiEhah ui^^oi serS-oii 

olgsho^ ghe A|Z}#°t S^2| SeH« S^I-oWl SErt 4= 5Utt &2pr Si^K 

ccs). ^j-goj a|^s ^x|£|. 0 |=o| TJ-^U-E #S a|^Hs| S#gZ}g £d*|S| ^^a|?|^- M|j=?ja# 

§SW 5JS7h 7^S^1 ^c^oll [cfa H|g 2 ^ A|£}# §A|0|| S c^o| A|£|AH-g. Q#A\ g ^ ol^ So) 



(57)8?S>I 

^2) JJ^aojoll ^Sf^l «tA^£j# £i*t|2| #S|gJ# 3^°£ #g«K?l 

CCD?rtHls^a^, 
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